Dermal and transdermal delivery: prodrugs.
Attempts to deliver drugs into and through the skin (dermal and transdermal delivery) have not been very successful because the physicochemical properties of drugs are often not optimal. Prodrugs can be used to optimize those physicochemical properties of drugs and optimize their delivery by transiently masking their polar functional groups. For a drug to cross the rate-limiting barrier to delivery (the stratum corneum) it must dissolve in and cross multiple lipid and aqueous phases within the stratum corneum. Prodrugs can be designed to exhibit increased lipid and aqueous solubilities resulting in increased delivery. In order to identify the optimal prodrugs, they must be evaluated as saturated solutions where their thermodynamic activities are maximal in the solution and in the skin. If prodrugs are evaluated at concentrations less than at saturation, inaccurate conclusions about the optimal physicochemical properties may result. Prodrugs must be designed to optimize both their lipid and aqueous solubilities to optimize their delivery into and through the skin.